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^ 1-^^ ^^#<^1 -i^lsl^ -fi-^<>l l-^Sl- :?i 

#^ ^^^^lol^^lS. A>-g-^>7l ^tt ^-^^^i, ^3ifl^ ^^«o^^^ 

^ yv^^o^ #^a(io)sf, ^7] #^3(10) ifl^ ^<y-<^i >^7i ^^i(ii)ofl ^ 
cf^^ 4^3§ 1-71(30) ^. ^>7i #^3(10)^ ^o^-^ <y=^<^i 'i^lSl<H 
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'HI Ail 

arJlf-^ai-^ ^]'%-^ ^-i-^H^^l {Vibration control ing 

apparatus using water tank of high building} 



<4> £.4^ £3^ ^^S., 

<5> 5.3^1 

<6> :£6^ ^ #^5L^ ^^^-^ 

<7> * ^1^^ ^A^^ofl cflti- -¥-^^ 

<8> 10 : #^3 11 : ^^1 

<9> 12 : ^^1 13 : ^^1 

<io> 20 : €^<J- 21 : ^^J"!- 

<n> 30 : ■i-71 40 : f]^ 
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<12> ^ 1-^ <^1^*M ^1-^ A>^>^^ 

7>#£* x-I^A]^ 7l^;^>7> t}^ 

<13> <a^^-^^. Jl^^^V^^i ^ ^1^31)- 

^^<H1 S^«fl ^atb ^ ^S* ^^7l7fl £1^, A>-§.>^^ 

^z^-^ <^>7lAl7l7ll slfe ^ojcf. n^-el-A^ ole^t!" ^M:^ #<^l7l ^tb 

: Viscoelastic Damper), -f-ai^^^sKlMD : Tuned Mass Damper), 

(TLD : Tuned Liquid Damper), 7l^^sl^^l (Base Isolation) ^o] o;[cf. c^z] 

<15> 7l^ -i^m ^^^^1^31]^ JL7}^^^ 2)^ ^l^^^l^ >^>-S-*W 
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<17> £2fe ^:£7]- ^tflo] «.«.c.|l ^Tg-^ <^l-§-*>«^ ^^^^ #7>Al7l^ 

<19> . HalM-, <^lS^tl- #^31- ^JL%- ^2:^ ol-§-er>^iS T^^^cJ"^ 

(5)21 -B-^l^Blofl o^sl^oi ^Jl, i^ti- n^2j«J-*j= ^^j-(8)^ ^^1* 

19-6 



1020030070402 



=LB]JL, Al^H ^54^ofl ^ ^^«J-*J= €"^(8, S)*^]^ c^el 

Sl^ aV, o] nfl, €^J-(5)^ Ml^m ^4 ^fl^l^Al5r>^ t-fl o^^-i- 

* ^fe 9Xn^. ^^1^ °fl^<=>ll ^^«c^-*cl= €^J-(8)3l- 

^^1^^ >^>-§-^>7fl ^-S-^lo^:^^!* ^tt ^7>^ 

^ ^^Aj^ji, JL7} a]^ ^3g«^*j: ^-i-^l<H<Hl Al-^s:>^Ai ^Alofl 
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^^^Slo^ o-^lofl ^^^^ ^^^^ c]-^o] =.7]^ jt^ 

<23> >a-7l l-^asl ^0)011 tflt!: -a-^lsl ^o]o] H]^ l:4oll>H 1:90] ;5J^ ^^10. 

<24> o]^:}-, ^ ^xg^ %l-S3r>o^ ^Ml^l ^^tl-c]-. 

<26> £3 ifl^l 5.6<^1. w>i^- ^ol, ^ ^'^'^l Si^f-^l-Sl #^31- 

<^l-g-t!: ^^^l^H^^l^. ^ ^-f ^^(11, 12) ^ ^^1(13)^ ol^<H^ 

#^a.(10)5!f, #^3.(10) ^7] ^^1(11)<^1 ^-^ 

oflAi ^3]O.S. ^oj^ C^-^o^ €"<J-(20)3l-, ^7] ^^1(11) ^ 

^^1(12)^1 ifl^^<^l ^^-^S. 'U^^ -B-^l(6)<^ ^^^^ 

^^^^ q-^^ l-7l(30)» i^^>c«^ ^^i^T:^. 

<27> ^^l^ci-^ €^J-(20)^ H A>«oHl €^^l-(21)ol ^-^^SlJi, o] ^nj-l-(2 

1)^ ^oM ^^1(11)<^1 ^^i^ ^^(lla)<^l ^Ha^sr>o^ 

^rf. nelJL, ^7] 1-^3(10)^ <a=^«Hl Se^->ii^ 0.5. ^ ^^3^ 
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(40)71- ^^l£)<H SXt^, 

^7] =-71(30)^ ^^1<^1 til7> l: 5 -B-^U6)S1 ^ 

zl"^ f-^^S 603ES. ^^MtII ^l^t!-T=l-. 

1-^331 ^^<^1 ¥ 7BS1 ?ll3l(40)^ T^m<^l7> 

7l-^*V3E^ -i^lt!:^. o]^^ ^^€"<}-* Ml*>7l ^711 ^>7l ^^olcf. 7m 

<^1 ^^q-Blig, ^^cJ-(20)oim # °fl^l ""^^^ 37l7l- 2]- 

^}^^. ^^1(6)S1 :&.#Oll ^J-ol|§ ^711 SICH >f.5g«J.^J:Oj ^^^A^ 

^o] ^^>7ll £1^ <:^1^*W ^tb ^4* :£#*>7ll ^Cl-. 3Etb, <il^^ A>^*> 

71 ^«fl^i ^7]^o^S. *11<^1: tb^. ol y^o. ^^^ol l:Ol7>A-l 

^:5^^>^ Sj^lDV ^21 €^<J-(20)^ ^^dt^>7l7> 0=121^1 ^0} ja^flsflo) ^x:!-. n). 
El-Ai, ii^lAl ^2i«J-*J= €°cJ-(20)* ^^-^^ m:<=>] ^^o\ *>°^, <^1» ^Sfl 

1-^3 ?1B1(40)» ^^lt!:i=l-. at!-. #^3 7lttl(40)^, tfl^^^S ^<H^> 
t}JL, -^^^1 ^o>o]: §>^^ 7j-^l-5l->i^ ;cfl^^ >^>-§-t!:T^. ^'Hm ^1 

:?i ^J-^l» ^^-aol ^e^l-^ ^>Hl^>ol ^^^^ -^^1^>£^ t}^ ^ 
£ 71-^^1-cl-. 

^7l s.7](3o)^ ^ ^^1(11, 12)^7>;^l ^H^l^^ 

^^JW. ^A^tbT=l-. #^H(10) ^fl^<^lA■^ 

<^1^ Mr^ wl^^ ^^^^ ^^^^1 ^7l-*V7l ^^^>cl-. ^ol^ 1- 

^3. ^<^121 l:4ollAi l:9^7>;^l ^^V-E.^, #^3^ ^^l^^ 1:3^].;^1^ 1-71(3 
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0)* ^>^^*>:£^ ZL^]^^ 7]^^ ^1- ^:^^^S. ^ 

^1^^>^ ^^1 ^o]^. ^-ef^i ^ ^^m^S. 

:^^o\] t^-el-^i^ 1-^3. ^©121 1:3^7>^1 ^^le>i^ tt^^f. 
S^. 1-71 (30) 5wfl7> SflfloJlAi rwfl^H 

7>^*>cf. 1-71(30) ^^le^o^ :?}-^^ ^sg 1-71(30)^ ^z]^-?]-^ :?V^^ 

#7l(30)Bl ^ ^>^^^ ^^^<^1 60£Sl ^S. 

£6^ ^2l«c}-^ €^J-(20)^ €"<J-(20)^ ^^o] 0.8mm, 

7l|^-i:(Aperture Ratio)^ 53.1% # 7]^a^o.^ A>-g-sr>ji, 2]^^ 0.6<^l^i 1.0mm, 
7fl^^^ 45%«^l-^i 55% A>^^ ^ oXj^, ^;gol ui-^ €^<J- 

(20)olel-7l^cV^ ^ofl^^A-l 3]-^^ s:>7ll tiVcfls. ^l^^o] ui-^ 3]-o.^ °.o^ 

<^ii ^£^1 #ol ^m-^ ^ ^^7>* vlBfifl^ cflBf cf^o^ ^ 

^ l-o] ^sji tiV^ x-I^J-ol t}7] ^^0)4. 7l]^^ol 3^ l-o] ^ 

^e^A-l ^il^o] nlnj^VJl, tiViflS 7fl^^ol ^o.!^ ^o] ^27] o]^^ ^^]s]. :^ 
<=>] ^-§-* 

€^^1-(21) ^ ^^1}-*J= ^^J-(20)^ ^M^x^ ^^1 ^1^4: ^J-^<H1>H 

^l-grCf. €"J-l-(21)2f liiim-2mra^ ^-§--2-^>l- ^]^S\o]o^ ^cf. 
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# ^#<^i ^ ^^^^ ^-8-^ ^-f^ ^A^9i ^-^^^ 

<35> 1) ^-i-^l^H s.^ ^fl 

<36> ^4^^* 2%<^l^i 3%^7>;^1 ^^«^>7l] ^t]., nj-el-A^ W>^2f ^5:>^«ill 21 

^M:^ ^>-§-^^ ^ 9X^^, ^^^l^l^^lS -B-^s:>7ll A>-g.^ ^ 

<37> 2) >ll2]-til-§- 

<38> 7l^^ 7l#ofl Ul^A^ €°o>* ^1^^>^1 ^<^>3E ^CV. ^^l^fl 

<39> 3) -B-^l^Sl -g-O] 

<40> 71^21 7] #011^-1^ ^^«^*j= ^iTl ^ ^4^1 ^1-71 7> O^Bl^:! ^^Itb 

^ O.^ A>^^}3^J1 tbl=l-. ^S^Ll, # nil -^oll 21*11 7ll^^oll ^2j-7> 

^o] o.;^1^2l:a.i:l.^ gfl^l ^ cfAl >i^l«llo> ^t^, ZLEiM- ^ ^l-¥-^7l)2l 

T^l^<^1 ^fl-§--^S ^^1}-^ €'?J-(20)^ 51^l7> ^^*>J1, =-71(3 
0)^ 1-^3 ^^^1 ^4isr>s.^ o.;^ltil-g-ol t^M. ^^^4. 

<41> 4) ^l-§- 

<42> -i-^Hl- ol-g-t!" 71^21 7l#^ #^31- ^>-§-*>^m, ^ 

19-11 



1020030070402 



<43> 5) JL-i:^^ ol-§- 

<44> 7]^^ 71 ^^>iH^J-^m ^^o] 4£l-^i ^# 

9X^M, ^ ^'^^ 71^^ l-^a.* ol^^>H.S S.'t^^S. ol-g-^ 

<45> 6) 7]Bf Jl^I- 

<46> 7l^^ 7l^oflAi^ #^3* ^-S-^llol^^^lS. ^}^^}7] ^7} ^ ^ 

7> ^1- ^^^I7l7fl ^cf. :^o.o^ ^^l^^o] ^7}^> 

711 ^1=1-. ^2l*>^ ^ ^^^V^-^H] ^m^}^ 71^, ^^1, ^ ^ulf ^ 

^ -^^111-^ 3.7]7} f^7V^>7fl £l;^m, ^ ^^^^ ^7>^ol ^^^7l-7> ^^P-S, 
7l^^ ^TlHl '^^J=* ^^1 ^§1^ ^^«c}-*J=Sl ^-l^l-A^^^ *J=^^^1?^ 

^^1 #<^^^ Ml- ^^*>7ll ^t^. 
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^ 2}-f ^^(11. 12) ^ «]-^ ^^1(13)5. oj^o^^ -.^3 

(lO)fi}, 

^7l ^^(11) ^ ^^1(12)^ ifl^^'Hl ^-^^^^^H 

'U^^ -^^Hl ^4:)^* 1^^^ 1-71(30) ^, 

(40)» i^^H ^^^^ ^^-^S ol-S-tV ^^^1 

21 

^ll^J-^Hl ^'=>1>H, ^^-71 ^^J-(20)^ ^z^-^ O.S'Hl^i 

l.Omra^ ^■?1<^lJl. ^7l ^'^-(20)^ 7l]^^ (Aperture Ratio)^ 45%<^]^i 

55% '^^^ ^^1^^ ^Jl^^il-^ 1-^3* o]^^ ^-^^l^H^^I. 

[^^*ch 3] 

9X<^^^, 1-71 (30)^ nfltb wl7> l: 5 ^^iEol 

o^, -a-^l^i ^s.^ -6-^^>7ll ^>7l ^^><:xl >^7l 1-71(30)51 2. 

^isl-¥-5l ^Af^^ ^^-^s 60£S ^^>^l7ll ^^1-^^ *m 
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[S. 21 
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